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a b s t r a c t
INTRODUCTION: Obesity is a risk factor for hiatal hernia. In addition, much higher recurrence rates are
reported after standard surgical treatment of hiatal hernia in morbidly obese patients. Laparoscopic
Roux-en-Y gastric bypass (LRYGB) is an effective surgical treatment for morbid obesity and is known to
effectively control symptoms of gastroesophageal reﬂux (GERD).
CASE PRESENTATION: Twopatients suffering fromgiant hiatal herniaswhere a combined LRYGB andhiatal
hernia repair (HHR) with mesh was performed are presented in this paper. There were no postoperative
complications and at 1 year follow-up, there was no sign of recurrence of the hernia.
DISCUSSION: The gold standard for all symptomatic reﬂux patients is still surgical correction of the parae-
sophageal hernia, including complete reduction of the hernia sac, resection of the sac, hiatal closure and
fundoplication. However, HHR outcome is adversely affected by higher BMI levels, leading to increased
HH recurrence rates in the obese.
CONCLUSION: Concomitant giant hiatal hernia repair with LRYGB appears to be safe and feasible. More-
over, LRYGB plus HHR appears to be a good alternative for HH patients suffering from morbid obesity
as well than antireﬂux surgery alone because of the additional beneﬁt of signiﬁcant weight loss and
improvement of obesity related co-morbidity.
© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Obesity is a signiﬁcant independent risk factor for gastroe-
sophageal reﬂux disease (GERD) and hiatal hernia (HH). The
probability ofHH increaseswithBodyMass Index (BMI) [1]. In addi-
tion, obesity is associated with a higher risk of erosive esophagitis
and esophageal adenocarcinoma [2]. Hiatal hernia repair (HHR)
and fundoplication is the standard surgical treatment for HH. How-
ever, much higher recurrence rates are observed in morbid obese
patients with BMI levels over 35kg/m2 [3]. Laparoscopic Roux-en-
Y gastric bypass (LRYGB) is one of the most performed surgical
treatment for morbid obesity and also controls symptoms and
complications of GERD [4]. Only several cases are reported of mor-
bidly obese patients with paraesophageal hernias in which LRYGB
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was combinedwith primary crurae closure [5,6]. These procedures
appeared to be feasible and safe. CombiningHHRwith a LRYGBpro-
ceduremay be a better option formorbidly obese patients suffering
from giant hiatal hernias than HHR and fundoplication.




A 47-year old woman weighing 71kg and being 165 cm tall
(BMI 26.1 kg/m2) presented herself at our outpatient clinic with
regurgitation, belching, nausea and vomiting. She had previously
undergone gastric band surgery (at that time she weighed 87kg,
resulting in a BMI of 32.0 kg/m2) combined with a partial clo-
sure of the wide hiatus in another hospital. The gastric band was
removed 3months after placing, because of a recurrence of her HH,
resulting in the gastric band residing intrathoracally. Gastroscopy,
chest X-ray and barium swallow test showed that the entire stom-
ach was in the thorax (type 4 hiatal hernia). Because earlier HHR
alone had failed, we performed a surgical intervention combining a
LRYGBwithHHR.Weusedaﬁve-port technique for obesity surgery.
http://dx.doi.org/10.1016/j.ijscr.2015.02.026
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. CT scan of patient 1, showing the pouch and residual stomach in the thorax.
During surgery, the complete hernia sac was excised, although this
was difﬁcult due to the many adhesions as a result of earlier oper-
ations. After replacing the stomach in the abdomen the hiatus was
narrowed with interrupted ethibond sutures [7]. A small gastric
pouch was created after calibration with a 34 french boogie. Treitz
was identiﬁed and the jejunum was transsected 60 cm distal from
Treitz, after which a 3-cm long linear stapled gastroenterostomy
was realized. A stapled jejunojejunostomy with a alimentary limb
of 100 cmwas created. Themesenterial defectswere closedwith an
EMS stapler (Ethicon) [8]. There were no post-operative complica-
tions; however, 1.5 year after surgery the patient presented herself
at our emergency roomwith abdominal pain, nausea and vomiting.
ChestX-ray andCT scan showeda recurrence, having thepouch and
the residual stomach herniated through a 7 cm wide hiatal hernia
(Fig. 1). A laparoscopic hiatal hernia repair with a mesh was per-
formed after repositioning of the remnant of the stomach out of the
thorax. A crural repairwith interrupted sutureswas performed and
reinforcedwith a Ultrapromesh (Ethicon, Johnson & Johnson) ﬁxed
with non-absorbable tackers (Covidien®). In addition, omentum
was attached to the mesh to prevent erosion of the mesh into the
pouch. 1 year after surgery patient weighed 68kg (BMI 24.9 kg/m2)
and therewere no signs of recurrence of the paraesophageal hernia.
2.2. Case 2
A 59-year old woman with a length of 169 cm and weight
of 129kg (BMI 45.2 kg/m2) presented with progressive dyspnea,
mostly present when bending over, coughing, belching, regurgita-
tion and pyrosis.Medical history revealed an appendectomy earlier
and diabetes mellitus type 2. Besides her morbid obesity, there
were no other ﬁndings revealed by physical examination. CT scan
revealedamixed sliding andparaesophageal hernia,with theentire
stomach in the chest (type 4 hiatal hernia). A surgical intervention
combining a LRYGB with HHR with techniques as described in the
ﬁrst case was performed.
There were no postoperative complications. At 1 year follow-
up, the patientweighed 94kg (BMI 32.9 kg/m2) and control CT scan
showed no recurrence of the paraesophageal hernia. Therewere no
signs of recurrence of the hernia.
3. Discussion
Both GERD and HH are highly prevalent among the morbidly
obese population with prevalence rates ranging from 39–61% for
GERD [9] and 20–53% for HH [10], respectively. Increased intra-
abdominal pressure as a result of central obesity predisposes obese
patients for both GERD and HH [11].
Morbid obese patients that want bariatric surgery are most
frequently treated with LRYGB if they are also suffering from
GERD, because it results in a reduction of the gastric content,
prevention of bile reﬂux to the gastric pouch and a decrease of
intra-abdominal pressure due to the weight loss. As a consequence
LRYGB results in a very good control of GERD [4,12]. But contrari-
wise not many patients presenting with GERD symptoms who also
have morbid obesity are offered this option. The gold standard for
all symptomatic reﬂux patients is still surgical correction of the
paraesophageal hernia, including complete reduction of the her-
nia sac, resection of the sac, hiatal closure and fundoplication [13].
However, HHR outcome is adversely affected by higher BMI lev-
els, leading to increased HH recurrence rates in the obese [14].
Therefore, it makes sense to combine HHR with bariatric surgery,
preferably LRYGB, since this is considered the gold standard for
bariatric surgery [15] and has proven to be effective in controlling
GERD in obese patients [4,12].
In our ﬁrst patient, we decided not to use amesh to reinforce the
sutured crurae as we believed weight loss induced by the LRYGB
would lower the abdominal pressure and therefore the chance of
HH recurrence. Furthermore, using a mesh in potentially infected
areas such as the gastrojejunal anastomosis might cause infection
of the mesh as well as erosion of a mesh in the GI-anastomosis.
However, after having observed a recurrence of the HH in the ﬁrst
case we decided to use a dorsal semicircular mesh graft for clo-
sure of the HH in future similar cases as the use of mesh prevents
short term hernia recurrence and has shown a low complication
rate in giant paraesophageal hernias [16]. Biologic meshes as an
alternative have do not result in more complications and might be
considered to reinforce the sutured crural defect [17].
Ourﬁrst patienthadalreadyundergoneanti-reﬂux surgeryprior
to our procedure. Several case reports describing LRYGB and HHR
after earlier anti-reﬂux surgery concluded that the procedure was
feasible and effective, but however, was associated with higher
morbidity and the majority of patients was still using anti-reﬂux
medication after treatment [18,19]. In our ﬁrst patient, we also
observed a much more complicated post-operative course. Taking
this in consideration, we would advocate that combined LRYGB
and HHR should be considered as the ﬁrst treatment of choice
in patients with a symptomatic paraesophageal hernia and mor-
bid obesity. In addition, using a mesh could be useful in patients
suffering from giant hiatal hernias.
Few case reports show that concomitant primary crus closure
of the HH and LRYGB is feasible and safe [5,6] and their results are
in accordance with ours reporting a EWL of 30% at a follow-up of 6
months [5] and a mean EWL of 46.1% at a follow-up of 12 months
[6] and a 100% improvement in GERD symptoms in all cases. In
addition, Kothari et al. [20] showed no increase in morbidity and
mortality after LRYGB with HHR compared to LRYGB alone.
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4. Conclusion
In conclusion, concomitant giant hiatal hernia repair with
LRYGB appears to be safe and feasible. These patients did not have
any signiﬁcant differences in morbidity, mortality, length of stay,
readmission rate, or cost. Moreover, LRYGB plus HHR appears to be
a good alternative for GERD patients suffering frommorbid obesity
aswell than antireﬂux surgery alone because of the additional ben-
eﬁt of signiﬁcant weight loss and improvement of obesity related
co-morbidity. For this reason these patients should be informed
preoperatively for such possibilities, if they meet the criteria for
bariatric surgery. However, randomized trials comparing laparo-
scopic fundoplicationwith LRYGB plus HH repair as a treatment for
morbidly obesepatientswith symptomatic paraesophageal hernias
are needed.
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